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Preparation of Pure Gold.—The purest gold obtainable is required for use as standards or check pieces in the assay of gold bullion. The following method of preparing it is now in use at the Royal Mint. About 20 ozs. or 620 grammes of gold assay cornets from the purest gold which can be obtained are dissolved in a large flask in about two litres of aqua regia consisting of a mixture of 400 c.c. of nitric acid and 1,600 c.c. of hydrochloric acid. The acid is added little by little, and heat is not applied at first, or the action will be too violent. When action is at an end and all the gold dissolved, the solution is decanted into a large porcelain basin, the undissolved silver chloride being separated, and the excess of acid driven oil on a water bath, the sides of the basin being kept cool to prevent gold chloride from creeping up the sides. At the finish the blackish-red liquid is raised to 100° for a f e\v minutes and then allowed to solidify. It should solidify at about 70°. The solid consists of HAuCl4. It is dissolved in distilled water and diluted to about 20 litres (4J gallons) in a cylindrical glass jar. More silver chloride is precipitated and is allowed to settle clear, an operation which takes from 3 to 5 days. The clear liquid is then siphoned of! from the silver chloride into an equal volume of distilled water, when it remains clear, no further separation of silver chloride taking place. The mixture is siphoned into a saturated solution of S02 in distilled water. This is conveniently made by passing the gas coming from a siphon of liquid S02 through two wash bottles and then into distilled water. The amount of S02 solution required is about 60 litres, into which the 40 litres of gold solution is siphoned in a thin stream with constant stirring.
Under these conditions the yellow-coloured gold solution is instantly decolourised, owing to the reduction of HAuCl4 to HAuCl2, thus :—
HAuCl4 + S02 + 2H20 = HAu012 + 2HC1 + H2S04.
After a few minutes gold begins to be precipitated in a fine state of division, the action being represented by the following equations :—
2HAuCl2 -f S02 -f 2H20 == 2Au -f- 4HC1 + BUS()t 2HAuCl4 -I- 3SOa -f- 6H20 = 2Au + 3H2S04 -TsHCL
The precipitation is effected in five large cylindrical glass vessels.
The gold is allowed to settle for a few hours, after which the clear solution is siphoned ofE and the precipitate is washed by decantation in a, porcelain basin, and is then transferred to a large flask of a capacity of: 3 or 4 litres and repeatedly shaken with cold distilled water. The mouth of the llask is closed by a watch-glass held in position by the finger during the shaking. The water is frequently changed at first, but is left unchanged for several hours after the first few days. After washing for a week with cold water, the gold may be treated with strong ammonia with occasional shaking for 24 hours and the washing with cold water resumed. (It is found, however, that if this is done, a trace of ammonium sulphate is expelled from the gold on melting.) Finally, the flask is boiled for a few days, with occasional changes of water, until the presence of chlorides in the water' can no longer be detected in a long test tube by means of silver nitrate, after the gold has been boiled in the unchanged water for five or six hours. The entire operation of washing occupies two or three weeks, distilled water being used throughout.

